Introduction
The combination of tomosynthesis and ABVS (automated breast volume scanner) in a multimodal breast analysis workflow has the potential to increase the diagnostic accuracy. However, the navigation through these differently, highly deformed datasets is currently done manually by the clinician and is thus time-consuming. We introduce an automatic position correlation method based on breast deformation simulation, which allows for a simultaneous navigation in real time and which has the potential to simplify and speed up the diagnostic workflow.
Methods
We apply standardized tomosynthesis and ABVS compressions to a generic breast model composed of finite elements, and thus we generate a set of deformation fields that allow position correlation between different compression states of this breast model. In order to account for patient-specific breast shapes, we have developed a so-called matching process, which registers the compressed data set with an analogously compressed model, and thus allows to correlate positions between the images and the similarly compressed model. By using the pre-computed deformation fields, we can switch into a different compression of the model, and then map back to the respective data-set by the inverse matching procedure.
Results
The automatic position correlation between different breast datasets is fast enough to be applied in real time. This is due to the special design into a pre-computed model deformation as well as an efficient matching process to account for the patient-specific breast shapes. The method specifically allows for a simultaneous update of the position in a second datasets, without delaying or hampering the analysis of the first dataset.
Conclusion
The presented method for position correlation supports the simultaneous navigation and diagnosis of multimodal datasets and facilitates the identification of corresponding positions in the other datasets and thus has the potential to support the clinical workflow. We plan to do further tests and studies to verify this impact.
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